Involvement of cholesterol in hepatitis B virus X protein-induced abnormal lipid metabolism of hepatoma cells via up-regulating miR-205-targeted ACSL4.
Hepatitis B virus X protein (HBx) plays crucial roles in the development of hepatocellular carcinoma (HCC). The abnormal lipid metabolism is involved in the hepatocarcinogenesis. We previously reported that HBx suppressed miR-205 in hepatoma cells. In this study, we supposed that HBx-decreased miR-205 might contribute to the abnormal lipid metabolism according to the bioinformatics analysis. Interestingly, we showed that the expression levels of acyl-CoA synthetase long-chain family member 4 (ACSL4) were negatively associated with those of miR-205 in clinical HCC tissues. Then, we validated that miR-205 was able to inhibit the expression of ACSL4 at the levels of mRNA and protein through targeting its 3'UTR. Strikingly, we found that HBx was able to increase the levels of cellular cholesterol, a metabolite of ACSL4, in hepatoma cells, which could be blocked by miR-205 (or Triacsin C, an inhibitor of ACSL4). However, anti-miR-205 could increase the levels of cholesterol in the cells. Moreover, we demonstrated that the levels of cholesterol were increased in the liver of HBx transgenic mice in a time course manner. Functionally, oil red O staining revealed that HBx promoted lipogenesis in HepG2 cells, which could be abolished by miR-205 (or Triacsin C). However, anti-miR-205 was able to accelerate lipogenesis in the cells. Interestingly, the treatment with Triacsin C could remarkably block the role of anti-miR-205 in the event. Thus, we conclude that miR-205 is able to target ACSL4 mRNA. The HBx-depressed miR-205 is responsible for the abnormal lipid metabolism through accumulating cholesterol in hepatoma cells.